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Tuberculosis (TB) represents a major problem in developing countries. Diagnosis is often
difficult and mainly relies on clinical criteria and simple laboratory examinations, as cul-
tural methods and molecular biology are not available in most health facilities.
In order to evaluate the reliability of clinical criteria to suggest pulmonary TB, a prospec-
tive survey was conducted in Wolisso Hospital, South-West Shewa region, Ethiopia. During
the period from April 2006 to September 2008, data from 117 consecutive patients from
which the diagnosis of TB was made by either positive sputum examination or by typical
chest X-ray were examined. The objective was to identify simple and reproducible clinical
and laboratory criteria related to pulmonary TB in low-resource health facilities.
Patients’ symptoms strongly suggesting pulmonary TB were found to be long-lasting
cough (>1 month), dyspnoea, chest pain, weight loss, fever, weakness and night sweats;
typical TB patients’ physical examination showed emaciated condition, with low systolic
blood pressure (BP) and low body mass index (BMI); simple laboratory examinations sug-
gestive of TB were high erythrocyte sedimentation rate (ESR) and normocytic anaemia.
Absence of both known TB contact and bloody sputum was not significant to rule out
TB, and total and differential white blood cells (WBC) count did not help in the diagnosis.
 2013 Asian-African Society for Mycobacteriology. Published by Elsevier Ltd. All rights
reserved.Introduction
Tuberculosis (TB) infects over 2 billion people worldwide and
causes 1.7 million deaths annually; it is second only to HIV/
AIDS as the greatest killer worldwide owing to a single infec-
tious agent [1].
TB typically attacks the lungs, but it can also affect other
parts of the body. Even if most infections are asymptomatic,
the disease can be active and it appears as a chronic cough-African Society for Myco
icine Division, Fondazion
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t (E.R. Bregani), caterin
onzani).with blood-tinged sputum, fever, night sweats and weight
loss. The most common method used to identify TB patients
in developing countries is sputum smear microscopy, in
which bacteria are observed in sputum samples examined
under a microscope. In countries withmore developed labora-
tory capacity, cases of TB may also be diagnosed via culture
methods (the current gold standard) or, increasingly, using ra-
pid molecular tests [2]. While effective chemotherapy for TB
has been available since the 1950s, the prognosis of untreatedbacteriology. Published by Elsevier Ltd. All rights reserved.
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appropriate treatment because their condition is not properly
diagnosed [4]. In 2010, there were 5.7 million notifications of
new and recurrent cases of TB, equivalent to only 65% of
the estimated number of incident cases in that year [3]. Ethi-
opia is among the countries most heavily affected by TB and
HIV. The World Health Organization (WHO) has ranked Ethio-
pia 7th among the 22 high-burden countries with TB and HIV
infection in the world [3], and in terms of health and welfare,
among the world’s poorest nations. Poverty is widespread
with slightly less than half the population living below the ba-
sic needs poverty line [5]. In Ethiopia access to health facilities
is difficult for most of the population, so TB represents a ma-
jor problem in terms of morbidity and mortality. Diagnosis is
often difficult, especially for extrapulmonary TB, and often re-
lies on clinical criteria and simple laboratory examinations,
as cultural methods and molecular biology are not available
in most health facilities.
Methods
A prospective survey was undertaken at St. Luke Catholic
Hospital and College of Nursing in Wolisso, which is the cap-
ital of South-West Shewa Zone in the district of Oromia,
approximately 120 km from Addis Ababa, 2060 m above sea
level, in the Ethiopian plateau. The hospital provides services
for an area of around 40 km in diameter, at an altitude be-
tween 1600 and 3200 m, with approximately 1 million inhab-
itants [6,7].
All patients with a confirmed diagnosis of pulmonary TB
were consecutively admitted in the survey. Pulmonary TB
diagnosis was considered confirmed in case of positive spu-
tum on microscopic examination on two samples stained
according to standard Ziehl Nielsen methods, or in case of
suggestive symptoms in addition to chest X-ray showing mil-
iary infiltrates or typical tubercular excavations. All patients
with confirmed diagnosis underwent a questionnaire includ-
ing suggestive symptoms, a complete physical examination
with determination of vital signs and a few laboratory
examinations.
Symptoms included in the questionnaire were: duration of
cough, presence of blood in the sputum, dyspnoea, chestTable A.1 – Patients’ physical features and blood examinations.
Parameter
Age 31
Body mass index 16.2
Systolic blood pressure 99
Diastolic blood pressure 64
Hearth rate 104
Erythrocyte sedimentation rate 68.9
White blood cells 7.2
Neutrophils% 73
Lymphocytes% 26
Haemoglobin 9.5
Mean corpuscular volume 83.76
Platelets 313
Months of cough 3.2pain, weight loss, fever, weakness, night sweats and contact
with known or putative TB patients. Laboratory examinations
included: complete hemogram including total and differential
WBC count and ESR; in a minority of cases, HIV rapid test was
performed.
Blood examinations were performed with Automated
Hematology Analyzer KX-21N SYSMEX CORPORATION-Koybe,
Japan. Data were recorded with Microsoft Excel software.
Results
117 consecutive patients were enrolled in the period from
April 2006 until September 2008 in which a new diagnosis of
TB was made. Sex distribution was 52 males and 75 females,
mean age was 31 years (see Table A.1 for details). Patients’
history showed cough for more than 99%, lasting for an aver-
age of 3.2 months, 96.6% of which was productive; sputum
was mucoid in 55% of cases, and either bloody or purulent
in 22% each of cases; 87% of patients complained of weight
loss; 25% of patients reported previous contact with TB pa-
tients; sharp chest pain was present in 81% of patients; sweat-
ing in 88%; weakness in 95%; fever in 84%; dyspnoea in 77%;
and HIV rapid test was performed on 32 patients, resulting
in 5 (15.6%) positive results. Clinical data showed a low mean
BMI, low BP values, and tachycardia. Laboratory examinations
showed high mean ESR values with wide ranges, WBC count
showed wide range and neutrophil predominance in all sam-
ples examined, normocytic anaemia and normal mean plate-
lets count.
Discussion
Diagnosis of TB is difficult in developing countries, especially
in rural hospitals lacking advanced diagnostic techniques and
with few resources, and validated suggestive clinical criteria
could be useful in order to select patients for laboratory diag-
nostic and imaging, and to avoid examination burden and
subsequent low reliability of results. In this survey conducted
on 117 consecutive patients living in rural Ethiopia with con-
firmed pulmonary TB, personal history and symptoms were
evaluated in order to identify criteria strongly related to the
disease. The results suggest that patients can be consideredSee text for units of measurement.
Standard deviation Ranges
13.77 10–75
2.2 10.2–23
16.9 70–180
11 40–110
22 64–150
35.1 4–148
2.8 2.6–13.5
9 56–93
9.9 7–44
2.3 4.4–14.8
7.3 72–95.5
118 145–508
4.4 1 week-24
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is present, including long-lasting cough (>1 month), dysp-
noea, chest pain, weight loss, fever, weakness and night
sweats; both the absence of contact with known or putative
TB patients and the absence of bloody sputum are not enough
to decrease the suspicion of the disease as these conditions
are reported only by a minority of TB patients. Only one pa-
tient did not complain of cough. This patient presented with
a chest X-ray showing diffuse miliary pattern of infiltration,
and HIV test resulted positive. Physical examination showed
emaciated condition, with both low systolic BP and BMI in
most patients; laboratory examinations strongly associated
with TB were high ESR and normocytic anaemia, even if in
a minority of patients ESR was found to be normal. WBC total
count ranged widely and was not useful at all, as well as WBC
differential counts showing neutrophil predominance in all
cases.
The combination of more symptoms and suggestive phys-
ical findings increases the chance of finding a TB patient, but
in a minority of patients, sputum-positive TB was found even
in the absence of typical clinical and laboratory pattern.
Conclusions
A few selected symptoms, blood examinations, and the pa-
tient’s history can be useful in order to identify those patients
who need to perform second-line diagnostic examinations
such as microscopic sputum analysis, or chest X-ray in cases
of negative microscopic investigation, and to avoid
laboratory overload and secondary low reliability of results.Determination of HIV antibodies can increase the suspicion
of TB. The absence of typical history or symptoms as well
as normal ESR or Hb values are not sufficient to rule out TB;
in these patients, in the case of strong suspicion, a close fol-
low-up of patients is indicated.
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